Tubuloglomerular feedback, prostaglandins, and angiotensin in the autoregulation of glomerular filtration rate.
To define the mechanisms responsible for autoregulation of SNGFR in the subnormal pressure range, the response of SNGFR to graded reductions of arterial pressure was measured before and after interfering with the tubuloglomerular feedback system (TGF), angiotensin II action and prostaglandin (PG) synthesis. Studies were performed in male Sprague-Dawley rats in which estimated surgical plasma losses were replaced, because euvolemic animals were found to have better autoregulatory capacity than hydropenic animals. In control plasma-replaced animals, a pressure reduction from normal to 97.5 mm Hg and a further reduction to 78 mm Hg had no significant effect on SNGFR (31.8 +/- 1.32 to 31.7 +/- 1.6 to 29.3 +/- 1.48 nl/min) when all autoregulatory mechanisms were intact. After eliminating TGF, the same pressure steps were followed by significant reductions in SNGFR (40.8 +/- 1.75 to 36.4 +/- 2.18 to 31.0 +/- 1.56 nl/min). During infusion of saralasin (1 microgram/kg X min), SNGFR did not change significantly during reduction of pressure from normal to 95.5 mm Hg (32.0 +/- 1.02 to 30.7 +/- 1.58 nl/min) but fell when pressure was reduced to 77 mm Hg (26.0 +/- 1.19 nl/min). Infusion of this dose of saralasin was without significant effect on the response of early proximal flow rate to loop of Henle perfusion. During indomethacin-induced inhibition of PG synthesis, SNGFR fell significantly in response to both pressure steps (38.6 +/- 1.4 to 34.0 +/- 1.68 to 25.5 +/- 1.29 nl/min). An analysis of the autoregulatory components indicates that in the higher pressure interval 115 to 95 mm Hg, TGF contributes about 50% and PG's about 30% to autoregulatory adjustments. In the lower pressure interval, 95 to 78 mm Hg, 30% autoregulatory compensation occurs through the TGF mechanism and 20% depends upon the action of angiotensin II. Probably in part by interfering with both of those mechanisms, inhibition of PG synthesis reduces autoregulatory compensation by about 60%.